highlights developments in the general arena of electronic resource management. 10 It includes
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In 2002, administration at UWL began discussions with their library system vendor, • Does the electronic resource provide access to material that is not available in another format?
• Does the electronic resource provide access more effectively than other forms of access to this information?
• Is the electronic access worth the cost?
• Is the electronic resource stable?
• If the resource is a database, does it provide full-text articles or links to full-text?
• If the resource is an electronic journal, what is the range of holdings? Are backfiles included with current issue access, or are they accessed separately? Does the title come bundled with print, or is it available online only?
• Will the library have rights to perpetual access to content for the years for which a subscription was held?
• Is the resource part of a larger package containing several titles?
• Is the title available through more than one provider? Is there a preference?
• Is the resource compatible with browsers and operating systems used by the library?
In many cases, trial access to the resource can be established that can answer many of these questions. However, trial versions, usually restricted by password, may allow access to only part of the content. Issues such as access via IP addresses and proxy servers for remote access must be dealt with separately but are crucial to the selection process. can be set up in two ways: It can be set to automatically scan resource or license records according to customizable parameters; or, a tickler message can be entered manually to send a single email at a particular time. In either case, once a message has been sent, the system generates an entry in a tickler log that is placed in the flagged resource or license record.
Libraries can choose to retain records for trials that do not result in purchase as a record of their evaluation, in case that resource is recommended for purchase again in the future.
Licensing
In a 2001 NASIG workshop presented by Jill Emery and Renulfo Ramirez , Gail Teaster reported that "Maintaining paper files of licenses and responding to questions and problems
Integrating and streamlining electronic resources workflows -Page 9 of 28 related to licensing agreements can become overwhelming." 12 The care and maintenance of fully executed license agreements and the tracking of their terms has been a challenge to libraries for more than a decade. In practical terms, libraries have coped by storing licensing information in paper files, in notes in local online records, or developing local systems to handle the data. At the University of Florida Libraries, licenses were scanned, stored as PDF files, and linked directly to the title in the online catalog for staff and patron use. 13 At MIT, a sophisticated system named VERA provides license details combined with holdings notes, product description, access locations, order information and a URL link to the scanned license. 
Purchase
Managing the purchase of electronic resources is a process with three primary facets:
pricing; initial set-up and confirmation of access; and renewal and cancellation. Pricing involves documenting such information as discounts and consortial participation. The initial set-up includes recording URLs, activation dates, and contact information. Renewal and cancellation involves documenting and tracking renewal dates and changes in the status of a title.
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Pricing models vary. If the resource is an electronic journal, it may come free with print, it may be purchased for a fee in addition to print, or it may be electronic only. The purchased format must be clearly documented. Consortial deals, multiple-title pricing, and discounts must also be recorded. Prices and fees themselves, as well as to whom payment is made, are recorded in the order record for each product or package. The resource record contains designated fields for information specific to electronic resources such as package type, pricing and payment, and consortium.
ERM provides linking of order records to resource records. An order record may first be attached to a bibliographic record and then linked to a resource record, or an order record may be directly attached to a resource record without an associated bibliographic record. The latter option may be particularly useful for managing multiple-title packages which are paid on one invoice or for which there is a single license. ERM also allows flexibility in determining the most appropriate place to store specific types of information. Notes regarding pricing and discounts that may have been awkwardly placed in order records or in separate documents may now be consolidated in the resource record. The initial set-up for a purchased resource includes recording access URLs, contact information, and activation dates. While some contact information may be provided in a trial (if a trial was done), the access URLs used in the final purchased product are often different from those used in trials, and activation and registration dates are usually tied to the purchase itself.
Several organizations or companies may be involved when purchasing an electronic resource. Some titles are purchased directly from a publisher or access provider, while others are brokered through subscription agents or other third-party vendors. The entity that receives the actual payment is recorded in the order record, but since this could be a third party, it is
Integrating and streamlining electronic resources workflows -Page 12 of 28 necessary to separately record publisher and/or provider information. In many cases, once access is established, the access provider or publisher, not the agent to whom payment was rendered, may be the primary contact for troubleshooting problems. Within each company there may be different contacts for account support, technical support, etc.
Staff enter these company details in the contact record. It contains fields for general information about a company plus a repeatable field to enter information about specific individuals at a company designated as the library's contacts. Once staff create a contact record, they can link to it from fields in the resource record for access provider, publisher, copyright holder, and data provider. Staff can view the contact record from the resource record and find the appropriate person with whom to communicate.
Since most resources are licensed on a subscription basis, it becomes imperative to track renewal dates and related issues such as price changes and provider changes. Registration, activation, renewal, and termination dates have specific fields in the resource record. The resource record also provides fields for staff notes, administration notes, and pricing/payment notes that are more appropriately associated with the resource itself than with the financial aspects that are tracked in the order record. As noted in the discussion on selection, the resource management tickler is particularly useful for sending reminders, such as when a resource's expiration date looms near.
Loading and Managing Electronic Holdings
Once a resource has been purchased and activated, the library must decide how to manage it. For electronic journals in particular, these decisions can be challenging. Should these titles be entered in the catalog? Should they be appended to the catalog record for the print version or cataloged with separate records? If separate records are used, should they be brief or
Integrating and streamlining electronic resources workflows -Page 13 of 28 full records? How can holdings from large full-text databases be maintained in the catalog when there are so many of them, and they change so frequently? ERM addresses these questions by enabling libraries to create holdings records and link them to bibliographic records by batchloading a text file of holdings data. It also enables links between holdings records and their parent resource records. The result of this two-way link is that information can be presented in the online catalog in a unique way, which is described in more detail in the user support section.
This section will explore the steps involved in loading and managing electronic holdings:
obtaining holdings data, loading it into ERM initially, maintaining and updating the data, and integrating ERM with other systems that use electronic holdings.
Loading Holdings
The first step in loading electronic holdings is to get accurate, complete holdings data in a format that ERM can load. Libraries can obtain this data from a third party provider such as Serials Solutions (http://www.serialssolutions.com), TDNet (http://www.tdnet.com) or EBSCO A to Z (http://www.ebsco.com/atoz), all of which offer a file format compatible with ERM.
Libraries that already subscribe to one of these services should have little difficulty obtaining a data file to load. Libraries that do not subscribe to one of these services will need to decide whether to do so or use a homegrown system to generate the data. Some issues to consider when making this decision include how difficult it will be to generate a compatible file from a homegrown system versus how much effort will be required to implement a vendor-supplied service, and whether the effort saved is worth the cost of the service. OHSU library staff decided to use their local electronic journal database-which contained nearly all the necessary information-along with title lists supplied by vendors of full-text databases. Submitting all of OHSU's local data to a vendor's service proved to be nearly as much effort as adapting the local
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Once the library has obtained accurate holdings data in a compatible format, these holdings can be loaded into ERM using the Coverage Load feature. Coverage load performs the following tasks:
• Loads holdings data into the Coverage Database, a relational database containing the provider name, ISSN, title, starting and ending dates of coverage, URL, and the following optional fields: ISSN for the electronic version (EISSN), embargo period, ISBN, holdings, and four user-defined fields
• Creates Innovative holdings records, including MARC holdings if desired
• Links holdings records to bibliographic records based on the incoming ISSN and title. If no matching bibliographic record is found, Coverage Load can create brief records with userspecified parameters
• Links holdings records to resource records, thereby connecting the holdings with information about the parent resource
As part of the loading process, library staff need to decide how electronic journals will be cataloged. ERM is designed to attach incoming holdings to existing bibliographic records when possible. Library staff can specify whether or not brief bibliographic records should be created when a matching bibliographic record is not found and can also specify fixed-and variable-length field data to be inserted in those brief records. ERM allows users to load titles from a single provider, even when all holdings are combined in a single, large file, allowing cataloging decisions to be made on a provider-by-provider basis.
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Maintaining and Updating Holdings
Once holdings have been loaded into the system, they must be updated regularly. In addition to the title changes serials librarians love to hate, electronic resources are notorious for other types of changes-new URLs, changes in dates of coverage, changes in embargo periods, etc. These changes must be documented quickly to avoid a slew of complaints from irritated users who cannot access their favorite journals. Each library must decide how coverage data will be updated-with files from a vendor such as Serials Solutions, title lists from database vendors, and/or manual updates, title by title. ERM can be used with any combination of these options.
ERM provides two means for updating coverage information-batch loading and individual changes. New files of coverage data may be loaded with Coverage Load, using the same process described above. Libraries that obtain holdings data from commercial services can therefore update their coverage data by simply loading the new file. When the load is complete, ERM reports on new records created and existing records updated, as well as existing records not updated (see fig. 4 ). The latter can be investigated and deleted if access is no longer available.
Coverage can also be updated manually using ERM's Coverage Edit mode (see fig. 5 ). This feature is useful for updating small numbers of titles and allows libraries to keep holdings information current. One cannot, however, add new holdings through Coverage Edit; new holdings can only be added from a file via Coverage Load. The ability to add holdings manually is planned for a future release.
Integrating and streamlining electronic resources workflows -Page 16 of 28 Libraries implementing ERM should consider the tradeoff between reporting and maintenance. Adding additional fields to records, such as the MARC 008 in holdings records, allows for more powerful reporting capabilities, but this data must be entered accurately and kept current, which often requires considerable maintenance time. Libraries with Millennium can use batch processing tools such as Rapid Update to facilitate maintenance, but time and thought are still required to maintain accurate data. OHSU Library staff are currently considering these issues and will likely create richer data for some holdings (e.g. those for which the library has acquired permanent access rights) than for other, more ephemeral holdings.
User support

Web presentation
From the beginning of the development partnership with Innovative, presentation of electronic resources in the online catalog was integral to the project. Information from the resource and license records would display in the online catalog in a similar manner to bibliographic records. Innovative developed the staff module first, followed by the online catalog display. The resource name and subject indexes may be searched in the online catalog alongside traditional indexes such as author, title, and subject. The resource record display includes fields
Integrating and streamlining electronic resources workflows -Page 19 of 28 from resource records and their attached license records (see fig. 6 ). which is used to communicate temporary problems for a particular resource (see fig. 7 ). very broad subject categories to guide users to appropriate electronic resources. With both indexes in place, it is easy to provide links on a web page by constructing URLs that search the index for all the resources that begin with a particular letter or have a particular local subject (see fig. 9 ). Clicking the link returns a browse display from the online catalog. ERM acts as the backend for pages that retain the look and feel of web pages from previous systems. Figure 9 . OSU's gateway page to electronic resources.
Troubleshooting
Electronic resources suffer from many problems unique to the electronic format. Personal computers, web browsers, and networks all produce a number of variables that can interfere with the proper functioning of an electronic resource. Another layer of complexity is added by proxy servers, used to provide access to electronic resources from locations outside the campus network.
The inability to connect to a particular electronic resource is one of the most common problems reported to public services staff. Generally, problems with resources can be placed into one of two broad categories: technology-based (e.g., server problems, software glitches,
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Common problems are that a server is down at the provider's site or that the resource does not work with some types of software, such as a particular web browser or operating system. Other common problems are that users do not know how to perform specific functions within an electronic resource, or a function that used to work no longer does, including printing, emailing and downloading records, or displaying an article in a particular format, such as PDF.
ERM has several fields to assist with tracking access problems in a variety of ways. If a problem requires communication with the provider, staff can display contact information from the contact record to find the phone number for technical support, for example. The resource record also contains an incident log, a field to record the nature of the problem, date and time, who reported the problem, who was contacted, and follow-up notes. If necessary, staff can set the resource management tickler in the resource record, and the system will send an email reminder to follow up with the provider on a particular date.
ERM provides a method to communicate problems of short and long-term duration to public services staff and users via the online catalog. For example, if a provider's server goes down for scheduled maintenance or because of technical problems, staff can enter a resource advisory note in the resource record. This field displays prominently in the online catalog in the resource record as well as in any of the records linked to that resource (see fig. 6 and 7). Users and public services staff will see there is a problem whether they display the parent resource record to search an article index, for example, or they go directly to one of the electronic journals
Integrating and streamlining electronic resources workflows -Page 25 of 28 within that article index. Staff can enter problems of a more permanent nature, such as when a resource will not work with particular kinds of software, in public note fields in the resource record. Note that these will display in the resource record but not in the linked records.
Conclusion
Innovative is the first vendor to integrate electronic resource management into their library system. ERM addresses many aspects of electronic resources that were difficult to manage within the existing library system structure. Specifically, it addresses issues with selection and acquisitions such as tracking trial databases and license negotiations, as well as systems may continue to enhance those systems for the present, it will be interesting to see if they will be maintained when other library system vendors release electronic resource management products. VTLS and Endeavor, among others, have closely followed the DLF ERMI and are developing their own products to fill this need.
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